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Current Biology 27, R979-R1001, September 25, 2017 ancient DNA have left important cultural connections by the wayside (Science (2017 (Science ( ) 356, 1118 (Science ( -1120 . The authors argue that "there is far more to human history than our biology, especially over the past ~100,000 years, during which culture has played an increasingly dominant role in human evolution."
They call for better integration between genetic and archaeological studies. So far, this integration only works on small scales, where insights into the genealogy of ancient people can be linked to the evidence of their lifestyles. On the population level, however, it is diffi cult to fi nd comparable evidence that can be linked to the genomes.
Therefore, the authors call for a broader and more balanced collaboration between archaeologists and geneticists, also taking in neighbouring areas like palaeoecology. A concerted effort across many disciplines is required to make sure that we get more than just genomes and statistics, and that we can gain real insights into the obscure origins of our civilisations.
Michael Gross is a science writer based at Oxford. He can be contacted via his web page at www.michaelgross.co.uk suggest that they also looked like their modern descendants.
The most notable minor contribution absent in the ancient DNA is identifi ed as an ancient Eurasian steppe component which may have arrived around 1000 BCE, at the end of the Bronze Age. Along with the general collapse described above, Egypt lost control over the Levant coast at this time, allowing the people of Sidon and other Canaanite port towns to establish new maritime trading routes and eventually spread around the whole Mediterranean as the Phoenicians.
Outlook
Numerous studies of ancient genomes have now established human migrations as well as well as elements of continuity across millennia. The emerging picture is becoming more and more complex, and there is a risk that the history of our own species will become incomprehensible for most of its members, as connections like those described here draw on heavy use of statistical algorithms and have few recognisable links to real lives and historical events.
Niels Johannsen from Aarhus University, Denmark, and colleagues have recently warned in an opinion piece that the rapid advances in What turned you on to biology in the first place? Ever since I can remember, I was drawn to nature and animals. I used to bring home frogs from ponds and had boxes full of spiders and centipedes in our shed. My parents were amazing in putting up with me! In high school I went to study biology and there I fell in love with the subject. My biology teacher, Raya Shurani, was amazing: she always had this sparkle in her eye when she talked about biology and she ignited this love for biology in me.
I also was always very curiousmy parents used to call me 'Vasco de Gama' because I always wanted to know just what was around the corner… so I think the combination of curiosity and a love for biology made me choose this path in the end.
And what drew you to your specifi c fi eld of research? As I could say about many things in life -there was a big factor of randomness to it. When I fi nished my PhD on human embryonic stem cells I knew I wanted to do something more mechanistic but Current Biology 27, R979-R1001, September 25, 2017 R983 didn't know what. I went to talk to one of the scientists whose course I most enjoyed during my PhD -Professor Pierre Goloubinoff. Pierre said that I had to go to this lab that had just been set up, the lab of Jonathan Weissman. At the time it was a young lab and not many people had heard of it, but I took his suggestion seriously, went to interview there, and loved it. The rest is history.
Who were your key early infl uences? My mother and father. They were both academics -my father in theatre research and my mother as a historian. I remember as a child always admiring how much they loved their work. I wanted to fi nd something that would make me just as happy.
I also was greatly infl uenced by both of my PIs -my PhD supervisor Professor Nissim Benvenisty, who taught me everything I know about being a mentor, and my post-doc supervisor Jonathan Weissman, who taught me how to think big and always look for the most important questions and not worry about how to fi nd the answers.
If you had to choose a different fi eld of biology, what would it be?
I love biology. I really think I could work on nearly any aspect of biology. I believe that when you know a subject -any subject -well, you can fi nd something that will interest you in it. I think I would really love to work on plants or viruses… If you had not made it as a scientist, what would you have become? I would have loved to open a restaurant -but one that serves only desserts. I would spend all day making them (I love to bake) and would then enjoy seeing people come in and just taste many desserts. I personally would be happy to skip the rest of the meal when I go to a restaurant. I would have tens of different cakes and sweets available each day in my own restaurant so that people could try something new each time.
Do you have a favourite paper or science book? I have a favorite science website -PhD comics (www. phdcomics.com)! I think that they capture the experience of doing a PhD so well that it's super funny (or sometimes sad…).
What is the best advice you've been given? Breathe. I fi nd that sometimes in science we are so stressed that we forget to stop and look at the big picture, take a deep breath and put everything in proportion. When I do that, everything falls into place and seems a bit easier to handle.
What's your favourite experiment?
One that works three times in the same way. Really, I was so bad at the bench. It's good I don't have to do experiments at the bench any more….
What is your favourite conference?
I love small conferences. Whenever I go to huge conferences I feel really lost and lonely and I get the 'science blues' -this feeling that I will never make a difference, so why bother? So I try to keep away from those. Small recurrent meetings are fun as there is a sense of community which I love and I get to see the same people again and again: I have established some great collaborations and friendships along the way.
What is your greatest research ambition? To work 9-5.
Which aspect of science, your field or in general, do you wish the general public knew more about? I wish the general public learnt how to think critically like scientists. I don't think specific knowledge matters, just the ability not to believe everything you are told or that you read in newspapers or on the internet. If people did a bit less believing, we would all be in a much better place. Do you think scientists should be involved in outreach activities? Yes, defi nitely. Most scientists turned to academia because they wanted to make a difference in the world and turn it into a better place. While in the lab none of us know if we will fi nd a cure for cancer or a new way to make alternative energy, in education each of us can make a real change. When we teach young children to explore, to be creative, to think critically, to respect diversity, we make the world a better place. The Weizmann Institute invests an enormous effort in outreach activities; amongst them I would like to highlight the Davidson Institute, the educational arm of the Weizmann Institute. I am very passionate about this aspect of our institute's activity and, to this end, for the last two years I have served as our president's advisor for science education. Do you think there is too much emphasis on big data-gathering collaborations as opposed to hypothesis-driven research by small groups? I love to collaborate. It's the aspect of doing science that I like most. In fact, nearly 100% of my manuscripts are collaborative: the best part of doing science is having great colleagues to work with and exchange ideas with. However, I think that nowadays too many funding opportunities demand collaborations and this is really dangerous because a lot of people then go into collaborations for the wrong reasons. I think more funding should be for single labs and, if people want to collaborate, that is wonderful -they will find a way to do it. this 'simple' cell are really doing. The numbers are worse for the human genome. We are building this pyramid of knowledge but the base is shaky: how can we understand development, cancer and diseases such as neurodegeneration if we don't understand everything about how normal cells work? I think there should be much more effort to understand how a normal cell works before we try to understand what is going wrong in disease.
I also think that funding agencies are putting too much emphasis on 'translational science': it's as if one can just 'microwave' a discovery for 30 seconds and get a drug. Great science, like great food, is all about slow cooking: you need to start from the basics. If funding agencies don't change the way they think, we will be heading for some bad 'fast food' dinners soon… What do you think is important in running a successful lab? I personally think that to do great science people have to be happy. This is because in my eyes science is a creative process and it's hard to be creative if you are miserable. Also, both I and my students spend many of our waking hours in the lab, so I think we need to love being there. To this end, I invest a lot of energy in making sure that the lab is a supportive, fun and creative space.
For example, I only accept people to the lab if I really enjoyed spending time with them. Also, I make sure that all other people thought that they would work well with them. I spend a lot of my time talking to students about issues that are not directly related to their work but rather their feelings about science and about life. I try to nurture a sense of family and comradery between all the people in the lab. We also spend a lot of time practising 'soft skills' like giving good talks, thinking about work-life balance, optimizing time management, and so on. I also have a course about these skills at the Weizmann. What are multilevel societies? Multilevel societies feature different structural orders of grouping. They are best known from primates, but also from some other mammalian taxa. While sub-structuring or cliquishness typifi es many mammal societies, the subunits in multilevel societies are generally socially cohesive and in some cases can be clearly spatially delineated. The core entities are usually polygynous reproductive units which are nested within a larger social matrix. The lowlevel units stay in regular or permanent proximity and coordinate their day-today activities. Social interactions are more frequent within the inner layers of a multilevel society and become increasingly ephemeral toward the outer layers. In multilevel societies, the higher levels can number several hundred individuals.
Why are they important?
Multilevel societies are among the most complex social systems in nature, but their origins and function are still poorly understood. Studying them is of fundamental importance for a holistic understanding of the evolution of sociality. Furthermore, the vast majority of human societies show precisely such a multi-tiered system, and some primates can serve as models to reconstruct their origins. In hunter-gatherer societies, for example, families are part of local bands of around 25 individuals which are relatively fl exible in terms of size and composition, and higher-level tribes are formed by several bands that fuse together.
Where do multilevel societies occur?
Multilevel societies are found in some primate taxa (Figure 1) Are multilevel societies the same as fi ssion-fusion societies? The term 'multilevel' is sometimes used interchangeably with fi ssion-fusion, but the latter refers to fl uid grouping patterns and is not tied to a particular social organization. Fission and fusion can be found in both multilevel societies, such as those of sperm whales and Hamadryas baboons and multimale-multifemale groups as seen in chimpanzees; in the former, fi ssion-fusion occurs along defi ned societal seams such as those between one-male units, whereas in the latter it generates subunits that can change in size and composition.
Why are multilevel societies not more common? Given the sheer size of multilevel societies they are expected to become manifest only when the costs of grouping are attenuated. When resources occur in suffi ciently large patches and are suffi ciently abundant, an increase in group size does not result in a drop in food intake and more competition.
